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DETAILED ACTION 

Response to the Amendments 

1 . Applicant's amendment to tine claims filed on 07 March 2008 is acknowledged. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1, 4, 6, 11, 13, 15, 16, 20, and 21-23 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Shamouilian et al. (US 5,646,814), which was 
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supplied in tlie applicant's information disclosure statement, in view of Benjamin et al. 
(US 6,563,076 B1). 

Consider claim 1, Shamouilian et al. discloses a bipolar electrostatic 
chuck which has a first electrode 24 and a second electrode 22 in an interior of 
an insulating material 26, said first electrode connected to a first voltage source 
48 and said second electrode connected to a second voltage source 46 
generates at least an attracting performance by a gradient force, and is capable 
of attracting a sample by allowing a surface of the insulating material to function 
as a sample attracting plane, characterized in that: 

the insulating material 26 comprises an upper insulating layer 26c, the 
first electrode 24, an inter-electrode insulating layer 26b, the second electrode 
22, and a lower insulating layer 26a which are by laminated in the order of 
distance from the sample attracting plane; and 

when the insulating material is viewed from a side cross-sectional view, 
the first electrode has a plurality of gaps, and the second electrode has a plurality 
of areas that are not overlapped with the first electrode (Shamouilian; figures 1 
and 2b; column 2, line 54 - column 3, line 47; column 4, lines 34-62; column 3, 
line 56 - column 4, line 20; column 5, lines 60-67). 

However, Shamouilian does not clearly disclose that said first electrode 
and said second electrode are applied voltages that are different from each 
other. 
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In the same field of endeavor, bipolar electrostatic chucks, Benjamin et al. 
teaches a first electrode 44 and a second electrode 42, said first electrode and 
said second electrode are applied voltages that are different from each other 
(bipolar implementation), generates at least an attracting performance by a 
gradient force, and Is capable of attracting a sample by allowing a surface of the 
Insulating material to function as a sample attracting plane, characterized In that: 

the insulating material 36 comprises an upper insulating layer 40, the first 
electrode 44, an inter-electrode insulating layer (the insulating layer between said 
first and second electrode), and the second electrode 42, which are laminated in 
the order of distance from the sample attracting plane. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of Benjamin et al. into 
the bipolar electrostatic chuck taught by Shamoulllan et al., because Benjamin's 
teachings would provided an alternative means of connecting the first and 
second electrode that would have generated at least an attracting performance 
by a gradient force, and would have attracted a sample by allowing a surface of 
the insulating material to function as a sample attracting plane. 

Consider claim 4, Shamoulllan et al. and Benjamin et al. disclose a 
bipolar electrostatic chuck above. 

Furthermore, Shamoulllan et al. teaches that the first electrode is formed 
in a comb-like configuration (a series of first electrodes that when combined 
resembles a comb-like structure), and that the second electrode is formed in a 
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comb-like configuration (a series of second electrodes that when combined 
resembles a comb like structure); when the insulating material is viewed from a 
side cross-sectional view (Shamouilian; figure 2b; column 2, lines 54-61; column 
4, lines 34-62; column 5, lines 19-59). 

Also, Shamouilian et al. teaches that the size and shape of the first and 
second electrode can vary according to the size and shape of the chuck and the 
workpiece, in order to maximize the area that the electrodes have in contact with 
the workpiece and improve the clamping force applied to a workpiece 
(Shamouilian; column 5, lines 19-31). 

However, Shamouilian and Benjamin et al. do not specifically that the 
second electrode is not overlapped with the first electrode, in a normal line 
direction of the sample attracting. 

It would have been an obvious matter of design choice to have had the 
second electrode not overlapped with the first electrode, since such a 
modification would have involved a mere change in size of a component. A 
change in size is recognized as being within the level of ordinary skill in the art. 

Consider claim 6, Shamouilian et al. teaches the first electrode is formed 
in a comb-like configuration (a series of first electrodes that when combined 
resembles a comb like structure, when the sample attracting plane is viewed 
from a side cross-sectional view); the second electrode is formed in a plane 
having a given planar area, when the sample attracting plane is viewed from a 
side cross-sectional view; and a part of the second electrode is overlapped with 
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the first electrode in a normal line direction of the sample attracting plane 
(Shamouilian; figure 2b; column 2, lines 54-61; column 4, lines 34-62; column 5, 
lines 19-59). 

Consider claims 11, Benjamin et al. teaches that said first electrode 44 

that centers on a circular portion having a given circular area, has a plurality of 
first annular portions that are concentrically disposed at a given interval, and has 
a first connection portion that connects the circular portion and the first annular 
portion portions to each other; and a second annular electrode 42 that has a 
width that is the same as the interval which is concentrically disposed (Benjamin; 
figure 1C; column 2, line 59 - column 3, line 2). 

Furthermore, Shamouilian teaches a plurality of first and second 
electrodes and an inter-electrode isolating layer that would have electrically 
isolated the first and second electrodes from one another (figure 2b; column 5, 
lines 19-59). 

Consider claim 13, Shamouilian et al. teaches that the distance between 
the first electrode 24 and the second electrode 22 is 1000 pm or equal to or more 
than 1 [jm and equal to or less than 100 pm (Shamouilian; figure 2b; column 6, 
lines 16-29; claim 7; claim 43). 

Consider claim 15, Shamouilian et al. teaches that the inter-electrode 
insulating layer 26b is formed of a resin layer made of polyimide (Shamouilian; 
figure 2b; column 6, lines 47-53; column 5, lines 61-67; column 8, lines 16-61; 
column 9, lines 51-63). 
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Consider claim 16, SInamouilian et al. teaclies tliat tlie resin layer is 
formed of one resin film (polyimide) (Shamouilian; figure 2b; column 6, lines 47- 
53; column 5, lines 61-67; column 8, lines 16-61; column 9, lines 51-63). 

Consider claim 20, Shamouilian et al. teaches that a sectional 
configuration of a part or all of the first electrode 24 taken along the depth 
direction of the sample attracting plane comprises a configuration selected from 
the group consisting of a rectangle, a square and a circle (from this view the thin, 
flat, circular (disked shaped) first electrode can look like a rectangle or square) 
(Shamouilian; figure 2b; column 5, lines 19-31). 

Consider claim 21, Shamouilian et al. teaches that a sectional 
configuration of a part or all of the second electrode 22 taken along the depth 
direction of the sample attracting plane comprises a configuration selected from 
the group consisting of a rectangle, a square and a circle (from this view the thin, 
flat, circular (disked shaped) second electrode can look like a rectangle or 
square) (Shamouilian; figure 2b; column 5, lines 19-31). 

Consider claim 22, Shamouilian et al. teaches that that the inter-electrode 
insulating layer has a thickness of 100 micrometers 26b (Shamouilian; figure 2b; 
column 6, lines 16-53-28). 

Consider claim 23, Shamouilian et al. teaches that that the upper 
insulating layer has a thickness of 100 micrometers 26c (Shamouilian; figure 2b; 
column 6, lines 16-53-28). 
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5. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shamouilian et al. (US 5,646,814), which was supplied in the applicant's information 
disclosure statement, in view of Benjamin et al. (US 6,563,076 B1) and Skill et al. (US 
6,431,112 81). 

Consider claims 7 and 8, Shamouilian et al. and Benjamin et al. disclose 
a bipolar electrostatic chuck above, but they do not disclose the first electrode is 
formed in a lattice-like configuration. 

In the same field of endeavor, electrostatic chucks. Skill et al. teaches a 
electrode that is formed in a lattice-like configuration (mesh configuration) having 
a plurality of openings each within a given area (Skill; column 7, lines 10-23). 

Skill also mention that the mesh allows the insulating layer to be formed 
around the electrode in a strong physical interaction, thus the reducing the 
physical stress upon the insulating layer of the chuck during thermal cycling 
(Skill; column 7, lines 10-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have incorporated the teachings of Skill et al. 
into the bipolar electrostatic chuck taught by Shamouilian et al. and Benjamin et 
al., because Skill's teachings would have reduced the physical stress an 
electrode puts upon the insulating layer of the chuck during thermal cycling. 

Consider claim 25, Shamouilian et al., Benjamin et al. and Skill eat al. 
disclose a bipolar electrostatic chuck above, but they do not disclose that the size 
of each of the openings (gaps) of the fist electrode is in a range of 0.1 to 3.0 mm. 
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It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have to have had the size of each of the 
openings (gaps) of the fist electrode in a range of 0.1 to 3.0 mm, Since it has 
been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or working ranges involves only routine skill in the 
art. Furthermore, changing the size of the openings (gaps) of the first electrode 
would affect the electromagnetic field and the thermal properties of the overall 
electrostatic chuck. 

6. Claims 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shamouilian et al. (US 5,646,814), which was supplied in the applicant's 
information disclosure statement, in view of Benjamin et al. (US 6,563,076 B1) and Ito 
(US Pub. 2003/0015521), which was supplied in the applicant's information disclosure 
statement. 

Consider claims 17, Shamouilian et al. and Benjamin et al. disclose a 
bipolar electrostatic chuck above, but they do not disclose that the inter-electrode 
insulating layer is formed of a ceramic layer made of one or more elements 
selected from the group consisting of aluminum oxide, aluminum nitride, silicon 
carbide, silicon nitride, zirconia and titania. 

In the same field of endeavor, electrostatic chucks (Ito; paragraph 0111- 
0113), Ito teaches an inter-electrode insulating layer that is formed of a ceramic 
layer made of one element selected from the group consisting of aluminum 
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oxide, aluminunn nitride, silicon carbide, silicon nitride and zirconia (Ito; figures 1a 
and lb; paragraph 0018, 0021-0024; 0039; 0111-0113). 

It is well known that these materials have high thermal conductivity, good 
insulative properties, and can withstand high temperatures. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have incorporated the teachings of Ito into 
the bipolar electrostatic chuck taught by Shamouilian et al. and Benjamin et al., 
because Ito's teachings would have increased the devices ability to withstand 
higher temperatures because these materials have a higher thermal conductivity. 

Consider claim 19, Ito teaches an electrically conductive layer that is 
further formed on the surface of the insulating material; and the surface of the 
electrically conductive layer is capable of serving as the sample attracting plane 
(Ito; claim 18). 

7. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shamouilian et al. (US 5,646,814), which was supplied in the applicant's 
information disclosure statement, in view of Benjamin et al. (US 6,563,076 B1) and 
Shufflebotham et al. (WO 97/23945), which was supplied in the applicant's information 
disclosure statement. 

Consider claims 17, Shamouilian et al. and Benjamin et al. disclose a 
bipolar electrostatic chuck above, but they do not disclose that the inter-electrode 
insulating layer is formed of a ceramic layer made of one or more elements 
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selected from the group consisting of aluminum oxide, aluminum nitride, silicon 

carbide, silicon nitride, zirconia and titania. 

In the same field of endeavor, electrostatic chucks, Shufflebotham et al. 

teaches an inter-electrode insulating layer that is formed of a ceramic layer made 

of silicon nitride (Shufflebotham; page 9, lines 5-14). 

Shufflebotham also mentions that the use of a nitride as a preferred 

coating is selected because it gives the device an abrasion resistant surface 

which protects the electrodes, it has a high dielectric constant which improves 

the clamping force applied to the workpiece, and it has a high breakdown voltage 

(Shufflebotham; page 9, lines 7-14). 

Therefore, it would have been obvious to one of ordinary skill in the art at 

the time the invention was made to have incorporated the teachings of 

Shufflebotham et al. into the bipolar electrostatic chuck taught by Shamouilian et 

al. and Benjamin et al., because Shufflebotham's teachings would have improved 

the clamping force applied to the workpiece. 

Consider claims 18, Shufflebotham et al. teaches that the inter-electrode 

insulating layer is formed of silicon dioxide (Shufflebotham; page 9, lines 7-14). 
8. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shamouilian et al. (US 5,646,814), which was supplied in the applicant's information 
disclosure statement, in view of Benjamin et al. (US 6,563,076 B1) and Yasushi (JP 
2004-031594), which was supplied in the applicant's information disclosure statement. 
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Consider claims 10, Shamouilian et al. and Benjamin et al. disclose a 
bipolar electrostatic chuck above, but they do not disclose that the first electrode 
centers on a circular portion having a given circular area, has a plurality of first 
annular portion that are concentrically disposed at a given interval, and has a first 
connection portion that connects the circular portion and the first annular portions 
to each other; and the second electrode has a plurality of second annular 
portions having a width smaller than the interval which are concentrically 
disposed, is formed to have a second connection portion that connects the 
second annular portions to each other, the first annular portions and the second 
annular portions being alternately disposed in a normal line direction of the 
sample attracting plane. 

In the same field of endeavor, electrostatic chucks, Yasushi teaches a first 
electrode 4a that centers on a circular portion having a given circular area, has a 
plurality of first annular portion that are concentrically disposed at a given 
interval, and has a first connection portion that connects the circular portion and 
the first annular portions to each other; and a second electrode 4b that has a 
plurality of second annular portions having a width smaller than the Interval which 
are concentrically disposed, is formed to have a second connection portion that 
connects the second annular portions to each other (Yasushi; figure 2; paragraph 
0016). 

The size and shape of the first and second electrode can vary according 
to the size and shape of the chuck and the workpiece, in order to maximize the 
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area that the electrodes have in contact with the worl<piece and improve the 
clamping force applied to a workpiece (Shamouilian; column 5, lines 19-31). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have incorporated the teachings of Yasushi 
into the bipolar electrostatic chuck taught by Shamouilian et al. and Benjamin et 
al., because Yasushi's teachings would have improved the clamping force 
applied to a workpiece. 

Furthermore, the court has held that it would have been obvious to 
substitute one known configuration for another in order to achieve the predictable 
results of maximizing the area that the electrodes have in contact with the 
workpiece and improving the clamping force applied to a workpiece. 
9. Claims 14 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shamouilian et al. (US 5,646,814), which was supplied in the applicant's 
information disclosure statement, in view of Benjamin et al. (US 6,563,076 B1) and 
Kitabayashi et al. (US 6,768,627 81). 

Consider claims 14 and 24, Shamouilian et al. and Benjamin et al. 
disclose a bipolar electrostatic chuck above, 

Furthermore, Shamouilian et al. teaches that the width of the inter- 
electrode gap (distance between the first and second electrode) is about 1 pm to 
about 0.1 mm or about 1 mm to about 100 mm and that the width of the first 
electrode is about 1 pm to about 0.1 mm (Shamouilian; figure 2b; column 6, lines 
16-29; claim 7; claim 43). 
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However, they do not explicitly disclose that the width (z) of the first 
electrode and the width (z) of the inter-electrode gap (distance between the first 
and second electrode) are made equal to each other, and that z is in the range of 
0.15 to .5 mm. 

In the same field of endeavor, electrostatic chucks, Kitabayashi et al. 
teaches that when one is trying to electrostatically attract a glass substrate, one 
sets the width of the electrodes in the range of 0.5 to 1 .0mm and the width 
(distance) between the electrode are in the range of 0.5 to 1 .0 mm (Kitabayashi; 
figure 1; column 9, lines 32-43). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have incorporated the teachings of 
Kitabayashi et al. into the bipolar electrostatic chuck taught by Shamouilian et al. 
and Benjamin et al., because Kitabayashi's teachings would have provided an 
alternative configuration of the widths of the electrodes and the interelectrode 
gap (distance between the first and second electrode) that would have been 
preferred when one wants to attract a glass substrate. 

However, they do not explicitly disclose that the width (z) of the first 
electrode and the width (z) of the inter-electrode gap (distance between the first 
and second electrode) are made equal to each other. 

It would have be obvious to one of ordinary skill in the art to have picked a 
value of 0.5 mm for the width (z) of the electrodes and for the width (distance) (z) 
between the electrodes, because this value would make the width (z) of the 
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electrodes and the width (z) between the electrodes equal to each other and 
have a width (z) in the range of 0.15 and 0.5 mm. 

Also, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have selected the overlapping portion of the 
range disclosed by the reference because overlapping ranges have been held to 
be a prima facie case of obviousness. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-25 regarding the newly add 
limitation of "said first electrode and second electrode being applied voltages that are 
different from each other" has been considered but are moot in view of the new 
ground(s) of rejection. 

11. In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. 

12. Examiner respectfully disagrees with the Applicant that the combination of 
Shamoulilian and Benjamin does not teach generating at least an attracting 
performance by a gradient force, and attracts a sample by allowing a surface of the 
insulating material to function as a sample attracting plane. 

The bipolar arrangement of Shamoulian's first or second electrode would 
generate at least an attracting performance by a gradient force, and attracts a sample 
by allowing a surface of the insulating material to function as a sample attracting plane. 
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Also, the bipolar arrangement of Benjamin's first and second electrodes would 
generate at least an attracting performance by a gradient force and attracts a sample by 
allowing a surface of the insulating material to function as a sample attracting plane. 

Furthermore, the Applicant admits on page 14 of his arguments filed on 07 March 
2008 that a bipolar arrangement of the electrodes would produce a gradient force. The 
strength of the gradient force is not claimed, what matters is that the combination of 
Shamoulilian and Benjamin does indeed met the claimed limitations. The strength of 
the gradient force will be controlled my a number for factors which include the voltage 
applied to the first and second electrodes, the distance between the first and second 
electrodes, the size and sample of the electrodes, and the position/placement of the first 
and second electrodes. 



Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Horwitz et al. (US 5,103,367) teaches electrodes formed circular 
configuration. Naotoshi et al. (JP 2003-179128), which was supplied in the applicant's 
information disclosure statement, teaches electrodes formed in a band-like comb teeth 
configuration. Katata et al. (US 6,500,686 B2), which was supplied in the applicant's 
information disclosure statement, teaches electrodes formed circular configuration and 
formed in a band-like comb teeth configuration. Both Hausmann (US 6,104,596) and 
Herchen (US Pub. 2001/0046112 Al) teach an electrode formed in a mesh (curb) 
configuration. Both Masashi et al. (JP 08-064663) and Koichi (JP 11-251417), which 
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both were supplied in the applicant's information disclosure statement, teach an 
electrically conductive layer that is formed on the surface of the insulating material. 
Junji (JP 2003-318251), which was supplied in the applicant's information disclosure 
statement, teaches an insulating layer formed of silicon. Masuda et al. (US 
2002/0109955), which was supplied in the applicant's Information disclosure statement, 
teaches a bipolar electrostatic chuck comprising a first electrode and a second 
electrode in an interior of an insulating material, said first electrode and second 
electrode being applied voltages that are different from each other. 

14. Applicant's amendment necessitated the new ground(s) of rejection presented In 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action Is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply Is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action Is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICHOLAS lEVA whose telephone number is (571)270- 
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1270. The examiner can normally be reached on M-TH (7:30am - 5pm), and F (7:30am 
- 4pm), EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on 571-272-2084. The fax phone number 
for the organization where this application or proceeding Is assigned Is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael J Sherry/ 

Supervisory Patent Examiner, Art Unit 2836 
Nl 



